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(54) DEVICE AND METHOD FOR MULTIPLEXING SIGNAL 

(57)Abstract: 

PURPOSE: To suppress the peak of the envelope 
electric power of a multi-carrier signal. 
CONSTITUTION: Input modulated signals from terminals 
1 1 1-1 In are converted in frequency by frequency 
converting means 121-12n into signals of mutually 
different frequency bands and whose converted outputs 
are supplied to a power composing means 16 through 
variable attenuators 211-21n, and multiplexed and 
outputted. Part of the multiplexed output is branched, a 
level detecting means 23 detects the envelope power 
level, and a control means 24 inputs the detected level L 
and attenuates the mean electric power of modulated 
signal power below a multiple k/n for a time of 
approximately 1/? FO(sec) (? F0: band width frequency 
of multiplexed signal) through attenuators when L is 
larger than a level Ls (k: approximately 4-5) (k) times the 
mean power of the mutliplex signal among the 
attenuators 21 1-21 n. 
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[#Mf*©3EB] 

[if** 1 1 n<@ ( nfct 2 fil±OfflB0 <D\±>%.m& 

±IBA^miK4 J ©m , {g (m* ^n) fc-3^T±E*# 
i^^a©A;^k^ft^fti^J{c»A2tifem' <@© 

±EttoB LfcS«(l«* U-^MW3feU^U*JHit * k 
ffiJ&SHk ±BHI**«^a©mffl (m^m* ) 

[If** 2 ] If** l E*©«^a<b«&«K::&^ 

±E*«K^ti^*imj£©*suKtBi--efc s c 

¥i$»£©k{g (kttl~10gflt) ±«amj£ 
©SsIIJlOlog (k/n) [dB] JiLfeftSC 
k£#6£k-rSo 

[If** 4 ] if** i f3«©{i^#BYb3£g£;feu 

T\ 

±I3i9f£ V "VUOLhE^afbfi*© 3 ?^*© k<8 ( k 
ttl~l 0g&) T-ft DnKnT-ft >K n-mtt/" (k 
n) *mZ.te^m*<Z>WSk&T££tl, ±EJ9r£©** 
«SRj£b&U (n-m) ffl6D±EqI*«3S*SCD«S 
«BH£nkj*fu ±83 (n-m) ffl«&©mfll©±Em 
£©&8«fitt8flE*k SiiT^S c tZimtTZo 
[If** 5 ] Bf ** 1 t3«<D»*#H<b»EBC:fe^ 
Tx 

m<nT-fttK ±IBBr^©M«fi*iS^-TSpI^Ma¥ 

ak> iiawjtfflWMifflSbt^nftv^qraEajfi^ai: 
[if** 6 ] ' it ** 5 f3«©^s^#a^b^a^*3v^ 

6 7 >^ACjI^-T53Mrcft 5 d k 

©ck-rso 

[if** 7] ff*fl5Ea©ft^*ft£«ic:&^ 

±fB3f^V<;Hi±i3#S{bfi^©¥^«*©k{g (k 
f£l~l Ogg) ffttK n-mK/~ (kn) £jg;t& 

^«*©wittTi:**u ±KHf3£©«a«*i!beb3& 

^ (n-m) <B©±B^g««¥S©«gafct-tfcik£ 
*W ±i3 (n-m) <iW^©m<i©±t3m^©M«att 
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[if** 8 ] If** 1 K»©fi9#«ib««fc*iV^ 
Tx 

±EBfr;£©«g*tt K «£ -3 TH& 3 « © # 

ft-5dk£4f$tk-r3o 

m#m 9 ] it** i B*©»**Bfb««fc*^ 

±13W«U'<;H±±aB#Bfb«^©¥lS«*©kffip (k 
[if** 10] n<@ (ntt 2 tt±©S8R) <DXt>mi 

±E«**Ji^k±Effia^k©lfflfcifi*Jfc#AS 
ftfeqJ£$R3^S!k, 

fcHBeflfflk ±Eqi*«a*aK»b, m^©M«a* 

[»** 1 1 1 if** 1 0 IB*©m^«<b^B(c43 

±BBf * u 'VH±±H*«fl3fflHW> W«*© k{g ( k 
ttl~l OSfi) T-feScii:*#mi:-r?)o 

[if** i 2 ] m&m. imi i0Mn*c e«©# 
^#a<bsst*v>Tx 

±EBfitl^Httx Tp =1/AF 0 (#) gjST-ft-S 

( a f o [Hz] a:±E#Bfl5«*® *ftt*rc * s ) c. 
[if** i 3 ] if** 1 75S 1 1 ©firn*»KE«ffl« 

±E»J»*att±ElfttB*nfefiilMR«* 

^s*©i&^sfTo^iS!T-^3 c t^^k-rso 
[if** i 4 ] if #* i 3 Ett©«^£a< b««c* 

JJBJfJfettMttTp =1/AF 0 (») a^Tfe?) (A 
F o [Hz] tt±E*M<b«9©fl«««T? ft 5 ) CI k * 

[if** 1 5 ] »** 1 75M 1 1 ©fijn#CK«©« 

^#a{b^gn*jv>-Cx 

±E«am©8a9£*ff^*aT**ci:ftii«(tkr*. 

[^** 1 6 ] if** l 5 E*©it9*l<b3«k:* 

±EW*i*mittTp =i/af 0 (») asx-fts (A 

F o [Hz] tt±E*afl5«*©»tt«T? ft « ) 3 k « 

^Sk-rs. 




im&m 1 7 ] mmii ©firnfrtiaft©® 

±f3£-mfflF s K%M^®iWtl-r5g.m@^<DtiLm* 

mmL^wwiZ-zfj $.>?tmmi,T, ±i3n<@© 
mt)&m<bm^<D&muntimm&'i^ < <t5 t± 

[Bf 1 8 ] If 1 2 l318<D«^»b!gEe£;fc 

±i3nA*^cD^ra^nfefi^ttft®tDS*is?si!S^ 

S^IS<i:n<@©m{t (mfcfc2JiU:©giS0 FSKW 
±f3&mfitF S K&ll^^±i3^Jl&i&#&jg3MS!«fc 

©^mDT©J3&t&*MifS;*i*-e>*U ±83A*»^ 

±t3#mfiiF s Kg.m^®.&mtiTzgm{m(DtiLm* 

±i3mfitF S K^W^^A^M^C^bTtH^fS^© 
Hl«^«Jt)^5^l' ^><ri:PIWbT, ±i3n<l© 

A*{t^©^F#a^-^^^^« bT±mnti&f&^m<D 
mttmim^v&mmti'jmm^ < &s «ta c± 

[Bt*S 1 9 3 1 3 !8tt®flre$£<bttBC£ 

Jfi¥«J: nffl©m« (mtt 2 ULt©SR) F S KgH^ 

©^CJfafcT©JB^i«H»3«e>fU JJBAfcJKtt 
©amt*fctH*r 5 &©T-ifc $ % 
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2 0 ] St Sftg 1 5 BttoflmUHbttKC* 

V>T> 

tS^Sknffl©mffi[ (mtt2W±©8») FSK^If 

±f3#mfitF S K^^|gtt±ffi£¥Altt&0Bjg^S J: 
D ©**»©**««»« <btu c: ©&PJ38& 

©tf^fcffi&TOJSaaaHIfiSFS-e'&fu ±IBA*3Ktt 
©IOB«9*tfi*-rS *©T?» 9, 

±ia#mffl[F sK«n*a**a*-r*«ii®^©ffiffl* 

««»*«e)ift*a*'f 5>^nwuT, ±i3n<@© 
ma*afb«^©fitsiR«a£M#'.hs «t-5 1± 

[0 0 0 1] 

S««»?!f©Saw&9 (a«*nfc«9©ii:"C*"3T 

^fiYbsa^s-rs. 

[0 0 0 2] 

[t^©fe'#] a i fct^©»*#»bStB**-r. a 

1 1 1 ~ 1 1 n «t 5 ©#AA«9ttjiiSaRSQfe^ 

«i 2i ~i 2 n Tf-e*i-ensi^K:**5ffl«aR#©® 

^CSSft^n*, Jl&»&gl*l8 1 2 i ( i = 1 , 2 , 
n) ttfljlttAaW?! li *?.©BPSK, QP 
SK, QAMJftif©gait-^^^>FXtt#«^SS©aE 

i *£©iie&i&fi ©MMK2:IRINI1 4i T-^»^ 

^ 1 5 i tit)mM©js^^f i ' ©j«iM**n*n 

Blffl*tU JSSSRSdft^Kl 2i ©ttl^t^nSo Cft 
^/^^glSgl^gl 2i ~1 2 n ©*m*fflt^tt«*^ 

6-c-«^^*n, m*4S? 1 7^m*$n 
6©sv^fc««»flp«*«c-r*«n*nfc<i* am 

«#) ft«JK*J«r**©T»-3T, h7>^@BH»^N 
-f^U y H@»&i:-e*ril**i4. d©«tdtUTn5=- 
■^*JU©A*«^ttffl«HBtfflHII±TJ*a<b**u (3 



(4) 
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1 7{cite.n5 0 ^aiS7-f;i/^ 1 5i ~i 5 n 

[0 0 0 3] 02iC, S£fc©m<IF S K«?£B<b£» 
©S#IiUim=2©*l£-Co^T*Vr<> m>2®i^ 

feSo C©t&fe$SSii, nffl (n^2) , oSDnft 
^^CmfiFSKtl^5i (i=l, 2, n) 
is «*£fia^»6i:*&fci. #m{(F SKgp§§5 
i fct A^iffi^ 1 i SV^M££/ie?£iSn ! «r£m 
<@ (C^T-iim=2) ©«ffl»8fiS2 ijfctf3ifcs A 

^ig? i i © A*«^©?f9Cfie-3 r jgsflsffigss 2 i s 
fu m*4S? 7 * 6jatsaRffliB±-c#m{b*iifc fsk 

[0 0 0 4] m®&m%s 2 i J&Tf 3 i tt±T3&££IW 

(z^v^Tjmm»2 iM3 i#ms©jia&&£ffi 
*fll*D««R*ftfb**a - ttfUigft 1 o©»jg^ 

3*§£-fc fc 5 = 0 3 fctJS*g» f r ©aMttk«B¥JB 
8 «Rlt fc C t 1, mtFSK tiH 5 i ©«figJiW 
tt» 02©S*JSSi:lRl«-efe5o HSO'mttFSK* 

mm (PLLjs?s8S'»-b-y-'ftf) 5in, ©i&iiss 

«¥«9 i, JfMKMS!l 0 i, «Effllfl0B&8 (VC 
O) 4 1 i, qJ&3-JSS4 2 i, ffiffiJttt»4 3 

gg^ftSo <&*gj£tm4 3 ittm&mmmm.3-®8£ 
«aji5«[¥«9 i £SibH£iffi¥!§! 1 o i &«bT 

VC0 4 1iffl$Ji«?Ai^ft5 o VC0 4 1i© 
m*tt^W£»«»4 2 i^ttl&^ftSo 2 
i ©fl-^lfc (1/Ni) iiA^fl^- S i td/^S bTiS^^ 
*U VC04 1 iJ;DAafi*Sifcjfctfc*HSi«a& 
N i f i =N i f r©(f ^tU^^nSo 
[00 0 5] $ fcWJtCtt, nfl©^m<ttF S K£M8 

iM^t-SitSttfat^bTfeS^ n{S©£mffiFS 
K«W85i**ft*nra-ffl4»«C»HiHR U 
mO T-Brf^^ mfitFSK^SS85 i©m*i:«* 



&#At-s«^tt-5^t)feSo zomm^m^m. 

[0006] tt*©ft4&mflffl*ni*©aAKfiMi 
-rst§£\ 0i©m*4g? 1 7^e.^e.ft-5#a{b^ft 
fcaaws^©fi«tt«*t*i-rsi:, #ao«g^©ffi 
«tt*s^©<6Hrtfc**;r*c4MfrbT^3&tos 

©»HH«««#©«E#RIffi^*tu ^©M*> filft 

j&m*jf±A*i£tiAu a»K«;tj©¥is*ai"<;i/ft 
*«c±@5fiiie«i«**»tt (pep) s^b-^-r 

[0007] &m{IF S Kgii«^£#fi{b bfcfi^fc 
*V>tt*(OfiaMltj!jCf It? k, SmlFSK^ 

^n©^iiS[©^«!ga fcfflaawD t> &;tis©te*B £©=£ 

CJB£U *©»mitt«E*«Bffl-&^*ftS. ^©^ 

j& 04At^-r«tofc:, ^nmmtKD^mtiP a* 

^C±ia«filHMft£9Ht (pep) tf«*"rs. 
«*tr*PEPtts g*T-¥±&«£Pa©n{£ (nfcfc# 
BR) ^ST-tfAfSqltgtt^feS. 
[0 0 0 8] fiJft©*&C:i3VvrtK PEP#Iffli5 

caisiiR**©^** wu**«ic±ig 5 «t o fttt 

K©ffi^gf5fctiitlg*K{t. ftMB3*{b«^£^©tt*g 
8tJ;oT{SST-±i*ib«toi:-rs^s -£©tf*Ig5©J3r 

«fc t> **«flsC*»t«**jR««»t** <iS«bftftft 
C©CfcfctJtffl8g©/J^U 

[0 0 0 9] d©BB)8*«P«-r*&«6tx B*H&M# 
i¥2-3 0 5 3 7^£MiZ&s ft^+^CTktiWI 

J:D#S{b$ftfem^©^J6&^S*5feBSflt (PEP) * 
fi»t*ci:**w*nTV^«. d ©*?*fc «tft«#^^ 

§^ct-^^^bftv^<t^{c•r5c:i:i) J T-S^ Sfcs m 

wmmmgmcD x -5 1^^©^^^ ft 

W©«fc-5 ft^HBSK: «t D SEii*ftfc»^ttaaBA*K: 

*-eftds<fe5o *fcd©i5f^©^7iatv;i^^r^U7 
«^-*©^^iliKS[©«*Sr^ai bT*^-**;i/©»*B 

bT#^fflH*if©«t-5fc«iJilirftlfJ:v>ip©Rft:fi<jf3 
«tfft<, c:©^{^ov^T^ -©^B^^hfcKf S-^tt 

[0 0 10] *feB*H^H^iB 5 F6-2 0 47 7 3^ 



m 

M(1992^1 0a2 0HXmft&&mm9 6 3 7 
(PEP) *fi»U -t©PEPj&Wj£ttfc»*.3fc* 

^ v *;u©i£*is§©il£*i»ft ns? a £ fc c «t *> -?)\sf- 

'J ZM^OP E P £«T5 £ fc#*s;*nT^5. 
^■V ^©i&fflfift if © «£ -5 i ^ e> * 

#^ ■*©&««©»«• st>-r*» 

il«>3£fcfc;i*>-fc!-ackftfTV\ ^©Bfv;i,?-** U 

[0011] B*S&HftBII¥6 - 2 0 4 9 5 9^£fg 
(1992^10^20 B*H#fFmiH^ 9 6 4 5 9 6 
-*§-) £:fc^Ttt^;i^**'J7'{S^©PEPfc¥^«;>J 
fc©tb (PEP/¥±9m*0 ftjWBU £©Jt#Bf5£fi& 

& < ©Ma ft <&m t umwit a v ^ . 

[0 0 12] Seymour SHLIENH "Minimization o 

f the Peak Anplitude of a Waveform" Signal Process 
ing 14 (1988) 9 1 ~9 3 t^ffifi© 1 2 U 7 2 fit 

FSKv;i,^3r*<;:rfi^K:fcM,\-£> QtmrntJimm 

[0 0 13] 

[|Bf!B* s J¥RfeL«fc-5fc-r SPUS] d©»(B©Bfl9B:*S 

s c fc *i»±-r 5«-t#a^s^*i«-r s c t tcfe 

[0 0 14] £©^BJ|©fi!j©iftttm{IFSK{i^ft^ 
fifliU -t©*MfbFSK«^©PEP#*«fclt^f 

a c fc ft te±-r 4»^#«ft«Kft««"r * c fc 
c©®^ «f&©&nf§^ft#fifb-r§*§£-T-fc 

©p e ptf^gjcti^r sc: fc*B6±-r*« *&mm 

SftlSGfrf 3 £ fcft Ittfc-f 5fc©T*i&-5o 
[0 0 15] 

[RHfcJ!«feT*fci&©¥aJ C©«Wffl»l*9iCJ: 
fttf nffl©A*3RttJ: »)©*R«^Sm*-&J«¥ST# 

fifb-rs&gcfcv^T, #«*^jEa*s©#A*»ttic 

M1-5X*iS©n<icp©m' (ffi (m' gn) fcil?!J£-£ 

rii^nfcffl^ o*5^Mft3«*©fiKftiR«*U'<;n6 s 
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«t5s tftais^fli^i/^i/^m^fififtje^sfc, m%. 

mm, n«©qIS*3*®+©mffl (m^m' ) fcHfjg 

•©aaa^ite^n*. 

[0 0 16] d©»W©J82»WCJ:*UiSISl*We# 

A*^crfctpj^s^|g!ftiS{j-feAsc©ftt){c^ m 
ij^«^sfcw**?fc©miK:qrK«a^®feKw, ^ 

©fteJ±lflI-T-ife5o ffiiJ»*Stt&lftia«*i/^;i/*»Hf* 
ffitftjgx. 5 c fctfii^ UTWj&sMteLtC&s fc/9rJ£B# 
nu Br£*©*s*t93fc*-4. &«v^ttffijff^sH£ife 

u ^i/**Hf*«*jBi{.fcttJB*«*R LTffi£©Bf 

raw±c&-5 fcmj£i$w> m^a©MSfti^-r-5. 

[0 0 17] £©««!©* 3 »»C*ft«. n<@©gf| 
«9*iWE^« bt#fifbff ^Sft* Sri&Cfcl^ ^ 
*<bfi*©fi««W*l/' , Vl'L*ttau ^©&tHl"< 
^Lft^V^l/Ls fctfclfcU L>L S n{@© 
^ra«^"fp©m{H (mgn) tc*f bTm^SOMaft^f 
^BfWffOo c©»W©»4»WfcJ:nttnfla©«H« 

fl3«^©S*6ll«*l/'Vi/LfttteBU ^OtlWl/^ 

Lfc^u^Ls fcttKu l>l s iz^mm^ 

[0 0 1 8] Sg3> *4»«1C*V>T, L>L S T-feS 
fc^ tHRtt*liP»U *©tWM*M;W9fcSRMo 
3fcRffj£g©3£aft-¥*£c:fcft!iffU m<m 0 

V^M&tH^y^fcMtK L<Ls fc^MftOfcUT 

L>L S -C&Sfc*mT©tftt*HttU *©fHW*IB 
TO»^»jfc«»tRfHITo fcft*fcWS«©«S*#** 
CfcftHfrU T<T 0 Stew;HfttlJ^rf7CI 
t), L<L S «:e>Tft0fcbTl'^;i'^t±1^5 i >>7'^M 

So 

[0 0 19] d©^U ^2^t*5^TI±#S'fbM^ 

©fii&B«*u'vKi s Hf3£fl[ftjaitsfcs ma^mzm 

«^©¥$*#3& $ ¥:$«;frt&ai¥&T-&ffi£*U ^tHU 
Steffi Ufe^iSS^ u^jv<d it i^Rff 

sfliftje** fc«ai*aK:itr*»j»36»*:*n*. « 1 

XfctSI 2 ^ t*3V^T, A*(S^©^ £j£ DTtB^J© 
il?6i(ftiS^^^5n{l (n^^*;^) ©mfiFSK 
^^IS (m, ntt2«±©B») SVAIIHK^ 

©^ai*®-^^ MI3nfll©A*^»t<t t)©^H«^-fc 

tti^-rs^raff^ctitfflft-^n-en^b^-a-sqi^ffi 
^©«F*B#-&to#tj»bTx «*-&«*a©aj*©s 



(6) 
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[0 0 2 0] !iiif3&m<ttF S K£H^&ftfB£ffil$dR® 

mtez>mm<D$m&£s -£fte>m{®©#&sis©?*>©i 

g3&mfitF S KSM#«tt, P L L^SSS*/ If 

*;i/ffl*R'>>"fe-!M1f (DDS) T-#ff££ft?>o 
[0 0 2 1] «^**^Aa»^tt*ft*ftfl«*« 

(Dms&^mm^&ifi^n^nmxznzo mfiFSK^ 

[0 0 2 2] 

mwammomn is 5 ci©»*a i 

So d©«i«T?ttffl«aSMaft*Sl 2i ~1 2 n ©fi-fcH 
*«ttKlRlj£«^S2 li ~2 l n #a§!tt-£ft, S*J^ 
J*¥« 1 6 CDtHftflK^ftttftea 2 2 #»A2tU * 

©23 #»m* & *u i/'vuwffR 2 3 ©t&mtH^f&j 

ffftit 2 4 C Aft £*u «HW¥S 2 4 (3 i 5 prgMKfl 

2 ii ~2 i n mmznz, ajgMsi§2 ii ~2 i 
aw- s c t.imn-cib 5 , i 6 -e^g^n 

2 4tt, *#@S§^LT©A/D£&§|, ?^Dya 
■te*1J\ ROM, RAM, D/ASaftS*j&»6>«/*£ 

£MStsi2 ii ~2 i n ©B&&ft«iHK-rs0tgg&#-r 

[0 0 2 3] U'VHftttM 2 3 TMHbSftfc 

m^<Dmjmntii"<)vL&miiL (si k 

;i/L#btVMiL S *jB*3*»i:-5a»**IK'r* (S 
2 ) . L#L S SiH*.4»^ nT***S2 li ~2 1 

n ©&$s«fi£o [dB] *»e.d [dB] Kissers 

(S3 ) . d©^I*««»2 li ~2 i n oiwmiii 
f$R8 AT d©fc»©I^HfHS (S 4 ) „ A 

TomistziixDmmim (S5 ) *fjv\ ATtcqiE 



^gf§2 li ~2 l n ©«M«HV0 [dB] fcaSSg 
bT* fflffitHft«AWWL«WBr«l9RI (Si ) 
tR* (S6 ) o ©ms 2 T-L#b S *jB*.fcV*»#tt 

t), qT£tt5112 li ~2 l n fflSWttfTfeft&l^. 
[0 0 2 4] aSR*©«»»Wn»^fi<b*nfcCW 
v;i/^** !>7t»fc*fr«*t U7ffltaR©IIBI«*A 
f 0 (Hz) fc-rsBSo CWv;^Jffi;7ifcDM 
««*fcK-^W8*UTV^*RHBttTp =1/ ( (n 
-1) Af 0 ) (#) T?JHiaii:*«T**. ^n(±c 

©P§S4 , S 5 fcJ:3«**-$-*.$l$|HIATttTp fcf 

[0 0 2 5] m%S 2 {c4b*(t5btV^L S v;i/5=- 
^^'^^■^©^^•^Pa ©k{g (kl±l~l OB 

m) fc-r*»^tt#qi*««s2 1 iciD#*t'j7 

5U*«SS2 1 i£*fbl 0 log (k/n) dB© 

3 o tH^sg? 1 7 <t >? <D&m<bm^*mm 

k#/J^>fc**fciME««B2 1 iCiSaiS: 
Wit, «-^SBM^©Ji*iS«iffit-SCi:t3at), ^ 
ftfcttS^tfStrCifcfcfc*. d©^e>(±k{±feS t) 
/^*<-rsctfit»* b<£<, 4~5*UK#Si!!ft T . 

[0 0 2 6] EI 6 At^tfc-IfflW&S^ £fe 
«sf§2 li ~2 i n cj:t)#a{b«^©a*u^*« 

-^n#ra (at) «it«s*n*©7?s ^-mm^ov 

bTV^^^V^*s, tti^ig? 1 7 C$ftSns*;bJf08<Z) 

S *«3£U iQSSRWWI^l 0MHzgJ[©#«{bfi 
^©^^«Sm* b UU&Wffl&^iSmtmtKD 4-5 
{§<£M^.S«8K{±g^:T'*)0. l^sWTT*feD> C© 

?tf«C4±S. ±IB^«{b{S^©®^-b$V>fitL s 
W±©a5^ 1 0 n s JW±(c?&S fcfi^M^HHfcft 
So T C ©^JT- &nmmtl U L ©^ffi n 
sZ£\Zft\,\ L&Ls *®^Si:AT = 0. 1/zs© 
ra> d= 1 0dB^JtoJ^«^2 li ~2 l n 

[0027]EI6AC^ bfe$i«ffiT-<i. 
U^l/L^btV^Ls £ig;L 3 hit*. tCPJ£®Si§ 2 

1 x ~2 i n jwwi^ni^ -si&sgs*i'^;i'L#b 

tlfclHlitMo £$a-r5@^-SCqIg^«§§2 i! ~2 l n 



(7) 
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iZ-t S, i©i^©fi»fg 2 4 ©ffli9Plbfl*£BI 7 C« 

[0 0 2 8] if, -a^m^Jl/^L*SL/#V^Ls 
*jBit*lll»ftaf*«M**!JjlHfls (M=0) "T3 (S 

(DQt&ffimfi \s ^ov l l (si ) % -eoi/^uL 

#b£uf«L s Sjfiit4i»»Jf-5*»ftJ|a|»f"r* (S 2 ) o 
L#L S ^S^sm «*Mft l«ftiiJPf « (S 
1 2 ) = L#L S &iS;lfcl,>»£-B\ M=0©fgpgSn£ 
KSfcfrtfctK pJ^M«ig2 li ~2 1 n OWSttfr 

[0 0 2 9] OiC, M£ + 1 Lfc»^l±M*«»6*»U 
JMfijeSftfcttMo ktttt*n* (S13) o M#M 0 K 
*bOi^r, qT£ttS&2 1 1 ~2 i n ©3£fiS£0 

[dB] ipt)d [dB] fcKfc-J-* (S 3 ) o ^©°fg 
li ~2 l n ©■WfcttBieAfcRMfcU <&3 

a*«riHAT«tt«»«d*Hfleufeax M=o©igpg 
[0030] m#mo i:* b < &%mn*> 
H2 li ~2 i n ©wsttfTfen&v^. uu:©-*©*! 

o masttbTiait*»^K:, qrx«SES2 ii ~2 i n 

OTf^©&ffCtttill#&V>&«>, PEPfflt-^ 

^fs«jKtt$i^T-afe»3, j*ffii$iBiSfc?>ffi«© 

^U^UitJ^^V^PEPAs^-r^dtfefeSo bfc 
#^T, ±K09©»&ffllHl»Mo i:bTtt2|HlW±"C» 

[0 0 3 1] H6A*J:ona7Cjj*bfcflJ»#iSTtts 
qT£tt5*82 li ~2 l n SUS-r-S&AOJftl^f^i: 

S&fcfbwfljfcSfettfcbTLs **ttbTjB**iiSIH:b« 

ftv^-grt, pJg*£Sf§2 li ~2 l n £S9&rs<fc-5 
t Lfc©**tt#« 6 ©aWT* 5 , d ©S£©ffiffll¥g! 

2 4 ©f&jsnwi^ia 8 caaxBfflgaTw-r. 

[0 0 3 2] l/"Vl4ftfcH¥S2 3T-#»b£*lfc«^© 
fiJftBW^U^LStftfflb (Si) , ^©b^l/Ltf 
bSlrMttLs *jB*.*a»£-3*»SflBr-*-* (S 2 ) o L 
#L S £jg;L5i§l§K *©ja*T^*RflHT*tHHb 

(s 2 i) > fe6^btf)^^nfefltT 0 fctttt-r* (s 

22 ) o L#L S *jB*fcV*#&tt€llHMiaU'<;UL© 



&m©jgptsi tissm^D, qr£ttsa*2 ii ~ 

2 l n <3DraSE(±fTfc55;V^ 0 

[0 0 3 3] T#To Ztl£*)t>Xg^Wi 
nJ^Ms^2 li ~2 l n £*fU ATJrftMS 
fidSri9^bT^i^«*U^;>L©^W©SPgSi t 

mzo os?)ia6AT-^bfc©piS3 eisyojoaftfr 

3. @PgS22T-T*ST 0 *D*'h*V^ttS16*MHj 
b-<;UL©^m©^Si qTX«S 
li ~2 l n ©i8gl±fTfc>fcV^ 

[0034] &.±<D-m<D&m*i8W, 
t^ff-rsi tci »k #»b«**ifc«-3©€«&**a 

b^ULtfb^V'.fiLs SaMbT^S^K^To 
*b^*\ *ft,fc & qTX«X»2 li ~ 
2 l n Ccfci5^mfb«^©ffi;frl'-<;u* s -^WAT£ 
ttMK£ft?>©T% *fifls«9©P E P #>MiCii;tt- 

*I*«S82 li ~2 l n t»-r*«iJ»lHl»ft«il^** 

[0 0 3 5] £©»2»Bffl!l«|j«*jjVr. C 

©fi&EtfiJfcfc, 05©i£0E0!li;it$&bT, MWMOm 
1 2i ~1 2 n ©*tti*«BSK:qriE«««2 1 1 ~2 1 
n *»W-a©Ttt&<* ^fattifgi^f 2 2©^£dJ£M 
Sl«2 lSlo«»t»Jtfe*©T?»S. 06 A, 07£ 
fcttBI8C3i*bfc*aET?qJ*«K»2 li ~2 l n ^ffiiJ 
»bfefcRI«©¥iSt:j;D^rfCflai»2 l©<fr£ffii]3fPb 

T#sYb$-nfe(s^©p e p&*Mtz*attz<D*m± 
-rzztifixgZo 

[0 0 3 6] HI 0C5%f i5t«*^J«^®l GtJi 
fo&M<£m2 2 fc©BBt rTSC«KS2 1 4 lojSfflSU 
T4.«tV^ SttaJSMaS2 14t*ft«fai 6kiB 
^4S?i 7i:©ra^ciS:ltT*) C tv^ < , StC^©^Sfi0iJ{iEl 

5©*ss«?!)fcjtiS5bT, mmtt$m^mi 21 ~i 2 n 

©«^S§|1 3i ~1 3 n ©ftt){C'>>-b-9--f +f 2 5 
1 ~2 5 n ftS'iHrtMlf 2 5i ~25„ Sri 

o©a*«ijawas^K 2 6 -t-fiKrr 5 «t -5 c bfe*» © 

T-feSo d©J:o^1S^i:5di:{c«t!3, #J389KX 
^¥@1 2i ~1 2 n C*«-«*+U7««R©Jt«* 
^Jf^-TSCltAST-^So C«DJ:3R:S'>-fe1M tf 2 5 
1 ~2 5 n *fflV>SCi:ttH5, 09©«-HSE^Jt4.jS 

[0037] 01 iizz<Dmimw<Dmmm*7*? a c 

©*SS^JT-ttEI 1 ©!0iM>f>©MttftJ3fc¥fll l 2 1 ~ 
1 2 n ©«0lc««aR*il#«3 li ~3 l n ifimitb 

ti-z^sawmn-sx^s. f%mi£m^&i3 ii a 
= 1,2, n) t-i±vco (n&®m&mm 32 
i ©m**«»ffii83 3i t?««»»«#*u *©#jiaj 

±;tt»ip^|gil3 4i ©»Pfi^i:ttffiit«l5i§3 5i T- 




6i &iibTvco3 2i mmm^tLTm&ztu 

VC03 2i #J3H3 3i ©^tthS^iiS 

3 4i ©it«i9©Jl«dRk"CifcSffl«»^ 4>^lf 

ft, £©$a2t&ttA*>4£? 1 li A>£>©A£f§^{cJ:S 

jii»»««*nT«»ftaai^«3 ii ©taafcfc*. 

3i ~3 3 n ©#£Htk Xtt/awaeWfifi 
S3 4i ~3 4 n ©«Ji«JSaR4*SVMC**6$nT, 

jmaaraBs ii ~3 i n ^ &©»^sfiRienm^ 

/lDm©KIS«^PSi:;**v-Ci^o ffl*RSEW¥®3 

ii ~3 i n tmti-^m^wn 6 ^©ffltc^n^etiqr^ 

®g§§2 li ~2 l n #}?A£ft5. -5-©fk©#tf&&O t 

srft 5 (ommm t mt * * . 

[0 03 8] 09, HI OOftfflJSBRSHft^ai 2i ~ 
12 n ^l l?®mMMOi¥A3 li ~3 l n 
*ftitT*J;vt. #lx.{£01 2£7fvr«fc-5£, 09 
LfeWSWf ©JS«dR«»^S 1 2i ~1 2 n £01 1 
4>©ffltHR*W#«3 li ~3 1„ (ca§#^.T*)J: 
1001 2©fWJ&01 HfUDSWBSSS 4i 
~3 4 n CDft9C^ajmHtfER»K*R2 6£fflV> 

ij*Ufc.fc-3fc36*WWiS3 4i ~3 4 n ©ftDKftil© 
«W«WBS¥*2 6fcJlVvt*J:^. SECH1 U 
01 2C<ft*bT^bfc««aWEii*S!3 li ~3 l n 
&E^*^C#l**lira!»*»2 li ~2 l n , 2 1 
C*trsWJ»ttH 6 A, 07, BI8Cwl/fc#?ttOfif 
ft*»T-fTfcft3o 

[0 0 3 9] 05, 01 llZ*\stz£5lZ&Ati&ffiz: 

(n-m) 2 p 0 gknPo 
£©5£«fc!) 

m^n— V" (k n) 
£:£!>, nfiCgHM-ffif, m{@W±©&8Ht-f-C*H/ 
T*«Bfl|I«fcfT*.«.fc^. i©j:-5CLT««»!)K:*r 

[oo4i] ±*+U7ft$u<*iiR-j-o»** 

%fLh. l**U7^fc&©S;&&f&MUfci£m, -£© 

xn2 Pq gknPo 

x^k/n 

4:44. mtis n=16, k= 5©i:££#;LSo * 
-ttMftfflR'r «*kbav*t«-tt«»*, (2) 55 

ss^fe^ta 5 © 8 u ^cHGifc-r^T o h-r 4 

fc, ±*t'J7ft*l/<MRtSi6tt, (4) i5«tt) 
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fcc^ric«as2 ii ~2 i n fcRW\ €©#Ri^«a 

i§2 li ~2 l n ©*«**-r'VC<8FL 
«^{C-^^4^J±|5j--C$>.5o 09, 012T*liPE 

"Vt*L<MIR («J£E) -Tai:Uoc4:Kfc3#, -ft 
tt±^l' , ;7'©#-f-SE0^{3S*-a--5^4:{c4!3> IS 

[0 04 0] v;i/^** U 7«^©-Si»IS«*fcffi*"r 

2i ~1 2 n (Xtt«aaR«tl#«3 li ~3 l n ) © 

IBBfeWEf 5m<ffl©ffl«aRaElft^Sl 2i ~1 2 m © 
P(CS1-5«^©^ts4ilJ|51^-5j:d(rnI^MSf|2 1 
1-2 1, *Rlt, *©^ffl83MHft^« 1 2 m+ i ~ 
1 2 n OttftfllttUfc. i^rtffSl SCSBttUT 

*n 1 6«t D ©s»»«**Bfa© 

£<£M-f&<ri:#T-££o £©fe»£fct&©«fc-5£m£ 

s^o «*£&©¥$*** po fcu 

(P a =nP 0 ) fflk^S^sa^ilYW 

*+U7'»*w)flWftB«**«iE"r**©k"r». -© 

fc^ !BH*yiRSc*^fc<SB-fc^ (n-m) &©£H 
«9©PEPtt**fltttt (n-m) 2 p 0 z.ti 
4^l^«±;T'a&5knPo WT£&e>&»*ftfc£&6&^ 
©T\ 

(1) 
(2) 

Ut'^iDCiAtfxPo (x<l) tSofeht 
So d ©*§-£-© v;!/^^ ij !7>flre©±¥iS*#ttx n 
P 0 X-&\)s ^©S^OPEP(±g^xn2 P 0 t& 

4e>4VA©T% 

(3) 
(4) 

x^5/16£:&!K PEP*W^fl[*jBjtTfi«*#J 

So 

[0 0 4 2] W±©tttB / gT-*B^e>A 1 4«to{C, VJl/^^r 

**«;7©!Wi*«l/<WR-r*ci:i:«lli , C*&, ± 




oUT&tf ?8#I*S C i: * HST- § So 
[0043] 09, 010, El 2{C^bfc<t 

■5 cvw^t u c*rb i oonraaaars 2 1 s 

fc, qlg«gg§2 lCW#4b&l^, PEP£$j|5S 

«CqIIE«»»2 1 i Itm-TZm&tes 1 'J T'MTz 
*) © P E P fc£*t < fc^fcafrWtafflffi^ 

1o©bJ£*KS2 1 iCPMI 
*n v;i/^r*»J7*«^©PEP©SlJE 

»sff -5 #0 1 3 ^jmr-m-rx o tMWimmm 

U«:v^**;WRttt:feBr*«S»2 l m ~2 l n 
ft, o${)^**;WiU»Ciiria<iS«2 1 iSrlgtf, 

£bS*>©T-£So 

[0 0 4 4] *fc^-V*;W!UKCqISE««»2 1 iS 
ISttS* 5 , *©5*mfflfc#LT©#»»W»ftfTV\ 
»&©n-mflItt«fi«-eDi:-r4»£-tt N plg«ii§§ 
C*fr4fW»fcff$r*:C, XfiSfe[Hl«JffllS:fT-5ri:{c 

Sttfcov^ SmHRK:«2:^<fll99©IB£«ift« 
^<HtC£S<fc3{c:bTfcJ;^o 0!*.tf l 6JR«s©» 
^K^r««aE«2 li~2 1 8 ©Pi:, 2 1 9 ~2 1i 6 
©&££#!*> i3£»*S©»J»S£ft6W8C**ba! 

[0 0 4 5] d©«t-5t*]»-r«^*«J|»2 1 i©P 
©gH£, ^**^3R«E©Rl*«a»2 1 ifcOWC 
fc*^<-«Cfc*J:-5Cr*fcttWtttH2 9fcijVr 

j:-5crn«j:v^ *-r, »w-r5^*qriE«s«©» 

mfttHWi. (S24) £fttt«il***nfcU 
HiAl/^Svmt UT»9©*3FJS«*©kfflF 

(2) m^n-V" (kn) t it)*»5>tlS. &CqJg 
7 1 y:?S2©&fts H7©^y^Si3©*f4s 08© 

^5 i yrs22©*w : fflfirn*»ft8!fcbfc**«a^6n 

(S 2 5) , Z<D3Mr*mi£t£> SUW84*R*ffiV^T 
ljb»e>n©5-&©fflS£Smll©ggcri , r 2 , —r 

m &*fcrrs (s 2 e) o ccTttfli-raaRi:i/ctt« 
x.ii, £©»t>»«ft*©#iwfctt*»&u^i:^-5 
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^SS2 1 ifc-flKyWiSn*. -HSUfc£ffi 
V>Tffe©Mft^, 0!£t& ffi»*fr*>IE»fl*rfcif© 

l^©»**»ofMjcs«^*-e-«^racttffl»©w^ 

W.H.Press, B.P. Flannery, S.A. Teukolsky 
and W.T. Vetterling, Numerical Recipes in C. Camb 
ridge, New York, 1990, Chapter 7 #ff!0 T-fcS© 

tis&£>«, if©sussfflt^*.«tv^ 

[0 0 4 6] ogt, ^©ifctJitftfcggtr! , r 2 , 
-r m *»*K:*»ORr««ai«2 1 i (i = ri , 
r 2 , -r n ) ©ttSB£ffi£l$IUI (AT) jgtf-oo [d 
B] JClS^-rS (S 2 7) o «ai*oo(;bt*6ATg 

^h-rsh (s 4 , s 5 ) mm bfeqr^«ai§2 1 i 

(i = ri , r 2 , -r m ) ©«SM0 [dB] CM 
(S 25 ) CMS (S 28 ) , 

[0 0 4 7] C©^ftt, ffiKBftft£&SqT£»£8 

mffl©Rl««aE«©»*«SEK*ns. «*ttn = 1 6, 

k=5©»^ 8T-£>S#, ££T?B:m= 8 

So £©h#, a»CJ:!)«fctftafflRttlJb»& 1 6* 

T-©d*>©8<i*ssiinso suRCfc&aa 

tlfcffiS*S8ffl©StSttf, 1, 3, 4, 6, 8, 1 

o, 12, i 5-e**fc-r*^ fBH»*t«J:&*qr*« 

Jtggfcfc, 2 l! , 2 1 3 , 2 1 4 , 2 1 6 , 2 1 8 , 2 

1 io» 2 1i 2 , *iV2 li 5 i:ftS. C©«&*qiaE« 
*SC^S WJ»tf WJtHRCa s r fc CSURIB^K: J; 
t) Msffi'JW© qJKtt£t£©$ * b T « «fc V > o 

[0 0 4 8] l*±<D£oZ.±?-**Jl> (Xtimt) ©£ 
WfS^CMbTlRl-©MS&-^x.SCi;*<, — SB^-v 
*;i/©£fS«^C*f bTtt«KIMlBlfc± < ff & < T * 

j c , ;/'{S*©PEPAs^fit^xsi:, ^ne>^itfe 

prtC5VMcS^SMS^^T*)iv^ 0 ^J^{i2H 
{C^-(tS^{±cne>2-o©PMC*5V^T, ^g»S3~ 

®-^C;ttb-ttt^f£S£'h£<-rs. 

(.Xtimm ri:CM«MS*5St6bTfe«tV , >o 
£ fcjfcgfcrjiS bTMn©5=-^ 4-;i/©^fS^-c^ bT^: 
S *>©£M£-f S d fc^f H S fctoftif 
*>?>05, 09, 010, 01 1, 01 2{C*3UT, & 

^^*;brtCDj^gii2 ii ~2 i n ^(ten, 

^odn&°J^M«S2 l! ~2 l n C*fbTIBW*S 

2 4t?#slJCft^J®qIt6^:$n'rv^So 

[0049] ±5EC*V>-Cttv;^^r v 'J . 

*) mji-sfo^Wi 1 6 ©tu^-g-^f ^(onmmti u-ov 

(PEP) Sl/^^lBfg2 -£©t£iijl' 
-^;ULtfbSV^L S SMxS^S^fcis, 014C 
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v 



05, 09, 010, 011, 01 2 t*fi&-f5gi5#fC 
HH?WftWJtT5x-rJ:5fc*rtHMS*»2 2 ©IB** 

a fcttttJU »¥Sf2 4T-l/^;i/^Hi¥lfi!2 3T-©t^ 
fcbPEP, o^?)Li:TJSS*Pa £©itL/P a 
46, £©L/P a #ffi£ffiA£@xfc#S*>£«5gU 
T, ig* °J£MSi§ 2 li ~2 l n XttlfflO 

qTK*R£|g2 1, **V^ttH»OflI*««»2 li ~2 
l n tWje<Dlt*«*IWe>«BAT*lt-*iL*J:-5K:L 
Tfc<fc^o i0S^07CSU:J;^C, L/P a #A 
fcjB*S£fcSaM»UTI!f5£lil»Mo ftjfiitSfc^rSJS 

qr*aBSS*ftMif*J:5t:UT*J:o- $£01 44" 
fr5>qJ£MJiil2 li ~2 l n SBtefeU ^T-^-f <fc 

[oo50]«(:fs K$lif©7;^t »J t{§-s§ 

©£-fi££3§fflbfc.r©Sgl, £2ftlH©$tt0!l£KI!S-r 

stac f s Kiam^wjvf-** tw^jsrcw 
^cfflj^cov^-rftaoRras-r*. 0i5{±m=2t 

— ©*3re*ftbT»*. m>2©t§i§i\ mfttFSKgfi 

i tp<Dmm<Dmm.#m£izzumzm= 2 ©±§£r 
fcn«T»*. c©«thu 1 -ocHBmwmsta&a 

8 3«ftH-6*U nffl (n£2) ©mfilFSK^il 

S5i (i = l, 2, n) fc«*-&fiHMS!6©S*- 

tin x$ o £¥ja&R&g3M3 8 e, ©a*Mi«as 

{f^CLKtt, £m{fiFSK£g§|§5 ittttiMI 
H2 iSV3itfti&^ &&S&2 i;RV3 i©|g 

jgffl«aRtt»i««fl«(a^cLKCH«i-r*fe46, *© 

ffli:*ftfc#m«F SKgffi!i§5 i©aMjffl»©ffiffl 
fcfc, #qTX9«B^A4 7 iTII^tlS. A*4g^ 1 i 

184 4 it 2 ft, &«mtFSKfiil5 i £M 
ffl^-m* 8©ffI»A*illKF4 9 iKA*£ft-5o MM^ 
|§4 8tt, mVFSKjtMS i ©ffi*©jaiWc*«*ft; 

<fi*^i3-e-N ■r**3*nfi|CDmfl[FSKSEW»5 iOffi 
* (3S&&2 iSl>*3 i©0-fft*>©tB:fr) ©n<i©JH 
WR©a*^t)*fcJ6tT, *IT£1NI^R4 7 i©^ 
ffl«©»3E, HS^fTdo ^©^T-fc-SA 5 , A^fi 

So 

[0 0 5 1] *qTSlMf ¥R4 7 i tt, V- 



, 3 1 4~3 2 1H, BBSI5 
6^#M) , miS©Sp D D *^fflpIilT*fe5o d© 
RTSE»ffi¥gl!4 7 ifcJ:»)m«[FSK«iHB5 i©ffi£ 
«^©ffiffiJWM6«*ft*. fMfflN?MS;4 8tt, S*[HlE&i: 
LT©A/Dggl§§, T'f^DT'Dtylt, ROM, R 
AM, D/ASg&fi, ff?J3UA 
;WP4 9i (i = l~n) CAiJ^tlSA*^©^ 
**L*5**C«;fcT, #RT3E£ffl^gl4 7 i (i = 1 

~n) ©wis«?<t>£«>6nft»ffi«K:iui-r«flmiP 
i fc*iifliHWj*H? 5 0 i «t atua-rso jutaw 

^«4 8 ©ttflsCoViTBM!*- *. 
[0 0 5 2] mfitF S KgH§§ 5 i T-tt, *A*«* S 

i ©ts^tse^ T^»»3fe*nfc«««©iffiSfflm* 

^atR-TSo 01 6A, Bttm«FSKgOI«5i©A 
*«*Si»VtfJ*«a«<DttJI8«*^BIT»*. C 
dt-{im= 2©J®-^-{CoV>T^bTV , 'i)* s , m>2£o 
UT*«#R3ttEHIrt?**. £©«£?£, flrew&S* 
A^IS4itt, A2MS^S i©fiF#(Z|£V^BiBnWRft 

fi-fff chzd >Rvf i+<y f chz} ©wrfta* 
two**.*. mmmiL*vi*>iSkx.&mH&L 

*tttm«F S Kff^tt#^5 h->fl»T* t), #S<b 
£ftfcFSK«^i±n&©v;i>3=-h-:Wi^ (#i«^g 

*©SI6tt**Ste5Mt (PEP) fcfc, #h->«D»JHffi 
ffi©ffl*^*3*C J: DlfilBHtXflsf S. n^©# h- 

0^fI^«^:AB-3 8 8#S^) o 
[0 0 5 3] mm^gL 4 8 Ji, nf@©mflt F S KSRS 

5 i \zxti$ixz>xtjm i %<Dn ] %nfr-£it)*tkL «t d 

4#SBB«aR©lI*^t)*C|fii bT, -t©P E P 

*^ISiig©¥19S*U^;UK:lt«iUT** t) A^ < 

S4 7 i©^ffi*i:UTi9;S-rSo CIClT-mfflFSKfB 
^©#fi»#nT*;fc3®£\ W^©ia*^t)*»ttm«> 
il^So fflffli^lS!4 8Ji, ±T©W*II»^t>*t:ov^ 

*©IB«*-?4 6*>6x mfitFSKg£ra§s5 i 

©«jfi««aR©»b-r4^-f ^ 

v ^.;v© nffl©H8«eD«#-&fc*#atf b-r !3 81^. 
^^ = >^t, 6-fiJ^IA^«?4 9 i (i = l~n)© 

A*®^©^ffi^t>-a-fc^-r5^*iss:Sg^ta 

U -t©fitfcqI*»ffi*S4 7 i©»ffi«*«SE-r«»J 
flPW^ftftWItHAiH^S 0 i «t OKffl-r*. o$t)mffi 
FSK^fflg|5 i©m*PSK«^(0««dWM!liti:HI 
JBbTflI«IMa**4 7 i©i^ffi**i3S-r?., f» 
*83MB4 7 i LT, 0SiLt£«EftymtBS«AV^« 
-&(C(i, D/An>yt-^^ffl^TftiJ®ta*4g^5 0 i 
t»«ES:4-x.5o 0 1 6 C(C, ql^ffl*g!4 7 i 




[0 0 5 4] W±«D¥«fcJ:0, Mft*ntFSK« 
flfl^© P E P 3 © £ ^ <• £ £ #T* £ 

£48!? 4 9 i fcA#*nsft9fflflF*fi*£fc*fci6U- 

#»*IHB*fcittfU *©WH*C#TOWtt*R4 

7 i©£ffl**eRJfebTfe.fco. cos^, ©J?9^IB4 

8 ttffiiJSf At>m*4 9 i ( i = 1 ~n) CX*-*"*®* 

SJWiKIWU MIKBAt75 0 i J; DW^ffl 
3Mi£4 7 ic«u»«^saHirs. 

[0 0 5 5] qJ|E»ffi*S!4 7 i©*ffiS*X&ttfrr 
aCI±^UK*©<t5K:-rtlKJ;V>. fip-*>n<@©mfiiF 
SKSHH*a5 iK«-bTs X*flW©1»CJ6iyttt 
}£3ft*JS«R*f i (i = l, n) fctSh n 

*tifc«^©a«ai8«tfS9u (t) tt&ss-esi^n 

5. 

[0 0 5 6] u (t) = 2 n i=ia exp [j (2 
jcf i t+0j ) ] 

1^, att#FSK«^©iBBs 0ifc£if£i©FS 

a-©* {0i } MWbflre-HWTCfcwa 

A (^i , 0 n ) =max I u (t) | , te 
[0, T) 

-, 0 n ) ©2*IClfc«-r*fc», #«fbff^©PEP 

tfflrrscft. a (0i , »., 0 n ) ^fg^-rsaw 
fflffl©ai*^43« {0 'i } «t*T*«k ^ntjfeb 

{0 ' i) &3-F SK*Mt#£NLTTOIF 

ffl^gu 7 i fcig^-rn(icti>o 
[o o 5 7] a (0i , 0 n ) *imi-z®mtii.m 

©«#£■©* {0 ' i } ©IM*tt©0gfc, 03 0 ©7 
D-^-^-h^fflV^-CSiBJt-Sc ^©ifetf>&«ft (M 0 
31?)) ©#**«»8Kfcffill#£fc* {0i } Co^TA 
(01 , 0 n ) *tWU ^©5*>A (0i , ». f 

0 n ) ftfi»-r*(sii<i»"&to-e-* {0 ' i } fcbxm 

*rTS. d^-T-Mo »D©»JU!ffiffilE#^©* {0i } 

«±, 0>jx.{i^F s Kg.mm*i<D®mtfLmi u = 1 , 

— , n) fcoV>T\ SWII^f97 (A0) T*=&^© 

(Ki*2u±©fflR) t?%ts ±x<ommH-&t>i£ 

WHtSlBtt, M 0 =Kn T'i&So 
[0 0 5 8] H3 0C*V>T, SrA^ff^ («F») C 
«l;t*mttF S Kfflif a5i©BJ*t4F SKlf 
©JS&f&f i£§fc£b (Si ) > itfflal8c*ft-f«ftM 

*ot, *fc, mnzntzA (&i , ~, 0 n > ©at. 
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TOl'M*Sttt5t»Am i nSn a (A (0 X , 

0 n ) ©«*(«) cawiass-ra (s 2 ) . m 0 si 

D© {0i} Cov^T^©ft©fcJRT?lo© {0i} £ 
l§3£b (S3 ) , -?© {0i} CoOT*;*:fifA 

(^1 , 0 n ) £tHfb (S4 ) > *©A (0i, 
0 n ) #^#>ft©fcWi£fflAthJ:D'J**V^fcfl 
Jtb (S5 ) s /Jx£l?*itf*©B$© (0 i} *A 

(©1 , 0 n ) Sfiji-T* {0 i) ©»#£*>« • 

{0' i> i:bT (s 6 ) > cn*#qra»ffl*®i 7 
ifcissrrs (s 7 ) o 

[0 0 5 9] *y»:7S5 T-A (0i , — , 0 n ) #A 
t hJ:5/J\*< ftWfttt, A (0i, -, 0 n ) tfAm 
inJ;D'J^>a»Sfl3£ly (Ss ) . 'J**»*ltt*©A 
(01 , -, 0 n ) SAminCSiJfU #o-€-©R$© 
{0i} * {0' i} fcb (Sg ) , -MSr+l-TS 
(S10) = ^7="y7*S8 T*A (0i , 0 n ) ifiAm 
ini!)'J^ <tetftll£X : r-y7 , SiQlZ&2>c M£+ 1 
bfcSL *©M#Mo fc&-3fc*»**lJfeb (Sn) , M 
0£&-DTV->&{*fti£.*7 1 y:7 , S3 tMDft© {0i} 
£^TI^©tt£;RlJ t 4!yi*fT'5o ^^y^SnT-M 
=M 0 ■C'fentf^©B#© {0* i} £#Rjgteffl#ISi 1 

7 iKiBstbTS&T-ra (S7 ) . 

[0 0 6 0] ±MK.i$\vCZ.7-y Sq £*B§b 
T*)«tV> 0 £©*§-&«:, ^#>*#>feMo jltJ©S&5%!J 
JBfiWaii*-^©* {0i} ©d*.T% £/J%©A (0i , 

— , 0 n ) **it*i(aaa#'&t)** {0' i} 
«naMB*«4 7 i©*£fflfi&!&rr3o m±&m<bm 

^•©t-^fit*sfFg!fit, «*«*«<b«-53|E*S«*©4 

~5{gaT-efe^^^^J;V^A>e., ajww©«***>*s: 

MbT#»^bft^© #*/J^«!««)fflttffifi»«- 
*>* {0' i} 4i^-rb4)*^<T*.<t<, 7r-yy 

s 5 <DAth*iMrmmk.\,xi3<z.£K.x\)tinm 

*'Pte< t -5 z.£ ifX- & 5, d©«t^^^e.s 0i* 
[0, 2tt) C*5V>TS/J^ffi^5 1 ^y r A0 = 2 7r/K 

^^C0V^TA (0i, »•, 0 n ) ^ft^-T5©T-<±^ 
<, T\ 0i£ [0, 2tt) CHife** 

■T55>yAili:bT=&^ (i=l, ••, n) Bb£U 
M 0 £Kn J:t)/J\*V^fcbTttffllHR*«e)-rifc* 

[0 0 6 1] E!l 5 4>©mffi[FSKS:nS5 ii:bT0 
3 (p CSx bfeP L L«a»'> >>b*-f If ^ffl^T«fig b 
fc*,©Sffifflbfc0iJ&mi 7{C|3 3, H 1 5 fc»*fi!-rs 
»fl*:BIH»ft«'WT«*-r. El 1 5 «f ©mttF S 
5 i &lfqr«»ffi¥fl! 4 7 i *^-f U 9 \=r4 

jmnmisy-tD-Jif (dds) 5 1 ix-m^vtzmt: 
mi 8 t^-r. d d s 5 1 i ©a*asg©— 1 9 

£*Vfo DDS 5 1 itt^-^ie4 4 ifrbXtJ^tlZ 

xtim^s i^x-^s^iss 2 i T-mmmiLT- 




«»us>** 5 3 iofB^sasc^-^fiiiiiyfss 5 

*7*-*tt*7'PU*i:bT*B&R0M5 7 i*WSffl* 
ft, € Olttl$ Jlfer-i'liA/D 3 58iT 
Ti-Wm^lZg&ZtirmtlZtl&o DD S 5 1 ilZ 
fct»WII«aR«^CLK*«^ite>*U CfflfifCLKC 
«tt)m»S5 5 i©2NiMbffe. m*ROM5 7 i©^J±J 

«©« »> »*. #ft s *vt s n 4 f s k«^©jh 
s*u mmm *v i tcjs tfc^-* u 

***5 4 i£i9S££ft, DDS5 1 i«fc!)fcBA2ft3 
FSKgf|{i^©&ffl#ig:«£ft3o 018*©^©fi!l 

[0 0 6 2] 02Ol:5?tJ:oCSM^g4 4 ifcD 
DS5 1i (Xfcfcm<itFSK^ISfi5 i) 
#«5 9 ift*WCJ»AU AMfSiODDS5 1 
i (&$V'»tt:mttFSK£ll85 i) UtiTiTJUim 

[0 0 6 3] 02 ic«rj:^c«*&j«*«6oia* 
flic«iia8S[iaft*s 6 3 jmbw &tu £©««»£»¥• 

R^j^ae 3«> H»*&g»6 o *u «as#&gi§6 o 

■y-6 1*:, ^^-y-6 l©ffl±;{l!]Ci8!(:)-£>ft, SIII£J;») 

©6 2*»&«fi8*tL*. 

[0 0 6 4] 02 2{C^"Tiot§DDS 5 1 i©HJ* 
I^CH*RSelfc#« 6 7 i -mm 6 tis DD S 5 1 1 
~5 l n ©a*tt5VNCRS:5«I«»flKDJ«ffi|««^fc 

ft^©DDS5 1 i£&am«FSK0ISS i© 

-©ffitifcrets©-?, w»H¥«**»t, 

e>©[5]B&©ffi!fffr#£©i:ft!)> *ojfKia«SWT 
^>>-bit-fif 6 4 i©{iJ*j{g-t#DDS 5 1 i©tB* 

ff^h^^-y-6 5 i-c^ff^n> ^©msfci&^-rs 

[0 0 6 5] 02 3tt#DDS 5 1 i©fcb;£rtB3fC> •£© 

w*f s Kmi^&a-rfintjiji^&^se 8 i 

gS6t«t?)^fig-r5®^&^-r. ±j£©«fcoCm<fiFS 
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>-b-y-'f1fftffl^**at (01 7) 

5*¥S6 8 ifcfc, H«ia^^^ ^©jStf&fcWJE-TS 

St) 02 1 £02 3*fi#^t)"&fc««i:-r*J:«tv^ 
[0 0 6 6] 02 4£jjVr,£5fc:02 2C^t#DD 

5 5 1 i £fl&Bc£&iH36 7 i J:©IBK:fi«5**a 

6 9 i£j?ALT4><fcOo ffi*3**®6 9iCi9, 
02 3C#tf«tt*£UftMfc¥lB6 8 i kB»S:^'** 
h;i/©jfi#?)*»JE*SfM§ftar*S. £fc> 02 lfc 
fcwc, «^JEA¥A6©A^|gCtt4a3i5tt¥a[6 
9i4jfAlt^ |Q!K©»jRASf»e>n«. 

[0 0 6 7] 02 5£^-fJ;-5£01 7*©»J»^«4 

8 cmmm^sm^st 7 0 srw, ®mm^®m^m 7 

OCfctK ffiA£ft£FSKgfgfi^©*^* h;U©j£ 
#t>*»£E"r*£$fc:, qT*|MmK4 7i©IM»ft 

?5 0i CtUA-T*. BP*>> H^ffl¥l84 7 i i: LT 

m it a mmm^m^m ^ smaaji 

^4 9 i£A*Sft*»^©W^«*-&fc*fc:«ifcT»E 

«JE££&U -tCT^n^WEfe, TOHMl¥ft4 7 
i ©^ffiS*^^ y 3T«t»b LftV> «fc 3 £<gi<£I3l3 
«^UT«^attji|*p5 0 ifc^So HI 6 DC 
IOT«Eft2ttXH*Lfet*l (016C) fc»iB* 

ft*smm*v i §iiifci^<D^ffli©i^i©i 

fbSjjVT. DDS5 1iftffl^TFSKS^I 

fbSEH*«J«bfc»£, «9»ffl*«H?5 0i*>6fflfflV 

5 4 i (019) (C#*3^-*£fg]$I®Wi 
*S7 0CJ:D«Wi-*ifcCJ:e)» DDS51ii5 
HMjSft* F S KflWMftffiftJHfcS** C t> pTflBTf 

ft*, aW3»J»«^««*S7 Ott, ffiff¥A!4 
8©4>t^figUT*s *©^|«C*fiRbTt»ra«©»j|l 

[0 0 6 8] ±JtC*^TqttaMB#«4 7 i*fflV>5 
J^r, qI«»ffl*S!4 7 i©»AttBtt-«Tf*t)x : & 
F S K «HA ^©firffl *^ST- § fttf > if ©ffiStHf A 
SftT^BW©*** 1 **^^*. 02 6K, 

8 ©m^-r s&waitt&cflreft ^mfltF s k 
missis i cA*#n*aB»cqis»ffl*a4 7i$ 

B9HtfcSQKW*jS-r. *©flbttBI2 5J:filfe*4. z. 
©%&*)^ mttFSK^aS5i©m*(S^a:S^iS« 

fWBfi^a8©aepfli-9-cLKCR«B-ra©T, 



[0 0 6 9]£:Jb\ ±j£fc::fcl'>TDDS5 1 iX'm^tl 
TV"5gB^-tts 01 5£fe(iil 7£^£ft-5<fco&m 
fit F SKKH85 i £-5J$&m^m4 7 i kT'S&bT 
&«fcV\, 01 5~02 6 C^b&«fc-5tC#»bFSKfi 
^©SI&KMtaK-**^ ^©^fc&^^WD^ 
«ftA*«^«F^<D|i^*Crtii bTffilJffiJbTigb < 
<^5CDS:jg^5«fcotbfc* J > Cl©«J5gi: N 05^S 

01 2T-I£HJ§Ufc^fl£#;l3C££J;3Sit§^«;*7<D 
K _ ^ ^ £pe-T 5 ^ t ^ffi-gr-y-cffl v^ 5 £ i: & x- # 
So ^©JB01WI»J«ftl2I2 7AVia2 8lC^U 

©0£:fcvvc05 733!0 2 6 k»j6-r*aMJ-cn-«w 

SftttTfeSo H2 7tt*afl3FSK«^C*l»W* 
^bfcllffiimrifc^ m(|FSKti^5i ~5 n © 

\&tiMttti*nm.mKT$mm^®.2 ii ~2 i n & 

l"<)m&^m2 3Tf1fttHbTUiTir*»«^«2 li 
~2 l n Kl^-rSffiJ«9i:qr^ffl¥g!!4 7i ~4 9 n iZ 

2 8 (±#fi*bF S K«-9C» 2 #BB.B£iIffl UfeHSS^JT- 
ft-3t«J^s!lfS6 C£f±l 6) ®tt*flCTO3ftS 
*S 2 l «tt?Uir»M U £ 6 ©ffl2;# 
fift«^©a»B«A WU* l/^HfttfJ^S 2 3 T'tik 
tiibs flPJ»^a8 lTfnj*««#«2 lfcW^ffl*® 
4 7i ~4 9 n $:0Wt5i5CUWSo 02 7, 2 
8C*Vvc±&bfc«fc-3Cm«FSKaaHS5 i^Rj^ 
g!ffl^4 7it4DDSit«U «*^*^S6 

©A*oyxtttfi*fflST-jii^«®-§-{c^Sibi:*«t<, * 

CDffe01 5~02 6T-tfcBj|bfcc:i:£02 7&V02 8 
[0 07 0] 

w±M^fc i a c n i Tbmm 6 ^Bj(c«t 
[0071] *fcffi£i^;uftjB**j*ttssu xiiffi 

t<fV\ b3b>fc*©»E{C«fcSfe#*:£<3l*£Ogil 
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J: 5, K-^WJE©»»S^fc:-r4iii:*«-cft*. 
[0 0 7 2] ^Clb XttSll2#gBJ§£FSKgf3f§-5§- 
fc*TUttlU fro, €-©A*«^©?9F^{bi;|SJWb 

©^«^tjsEbT^^*;i/c:i:i3ffacifctJ:t3# 

MibfS^© < f 5 c #T* § 5. 

[0B©fSi|i£l&Bj3] 

[0 1 ] «*©fl»*»bat«*5V*-:/D y *0, 

[0 2 ] t£fc©F S Kfi ^■^■©JHSfc^TT'n 
y^0. 

[0 3 ] t£fc©F S Km^2>S.ib£i&<DM:fcm&mi-7 
n y^0. 

[04] f s K^a<h«^©fi«»«*aaB©«sw"r 
0. 

[0 5] JBl#B9l©SdKMft9-r^Dy^Bg. 
[06] A J±0 5 +©««»*« 2 4 ©mmbfMk * fc 
IB 3 ^B^SU t ^SS^J©MS*MSr^-r^n0T-fe t> » B 

tt*©naanw^c*o-4^rjE«as2 ii ~2 i n ©m 
Siwm sfems^Bjsuc^g^jo^^ins^-r^ 

[07] JKl&UlB2finiZ«tt«Alff¥a!2 4©ftW 
ttfttft. * fc* 3 SW» 4 «f)B©fli©^0|© JQMII 
S:^-rgKtl0T-S-5o 

[0 8 ] « 1 RVm 2fB93C:43tf«<Mff¥a! 2 4 ©ffjffll 
ftff09, ^fc^3Sy ; ^4^cDMtffeffl^SS^J©iQS 
^IH*^1-«En0Tfe?io 
[0 9] K2|HS©SIIKMftvf ^Dy^BO. 
[010] g24M©fltoJtMH*ftiiV*-^D<y*BU 
[0 1 1 ] Sg 1 ^B^©{fe©^SS^j^^-r zfn -^E, 
[012] » 2»ra©Jltfb©SISK«!IS^t-^D y * 

0o 

[0 1 3 ] ^ 1 »ra©Mfcffe©*8fi09*jj*-r7ti s> * 

0o 

[01 4] ^5^bj (ae^soi) ©st*s«i*^-r^D » 

^0o 

[015] ^7^©-gu&^-ryay^0o 
[016] 015 *©^g|3©tt<» 
[017] 01 SffCmilFSK^iaH^bTPLL/^ 
83&-»-lr-!M -tf*fflV%fc«*w-T y^0 o 
[018] 01 5«f©mfltFSK^Si:bTDDSS: 

[019] D D SO«*i^0-^l$mt?D y ^7i„ 
[020] 015 (f©— gB©S^J^^-r y <^0o 
[02 1] 01 5 4>©-«©S9B«*^-r^ny^ia. 
[022] 015 ^©-^©^^JSr^-T^D y ^0 O 
[023] 015 ^©-^©^f^JS^-T^D y ^0o 
[0 2 4] 01 5 4 , ©-SB©^0 i 'J*^-r7'Dy^0 o 
[025] 015 $><D—ffl<7)mm%7n? fU y ^ 0 O 
[0 2 6] 01 5*(D-m<Dmm*m-f7ayi?mo 



# 

[02 8] f 2^SMF S K^lv^^t >; 7t«i 

[S2 9] m3&w<Dmmmiz&tt?>y!m^m%7n-rm 
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